Neural Transmission
• Each axon is enclosed in cellular (myelin) sheath of lipid material that insulates the axon.
• The sheath is wrapped with sheath cells from CNS and Schwann cells from the peripheral nervous system(PNS).
• The sheaths wrapped together in many layers is called myelinated fibers. If it is only wrapped in one layer it is called unmyelinated fibers.
• Large myelintated fibers (1-2 mm) contain gaps called nodes of Ranvier.
• The myelinated fibers transmit neural messages up to 400 feet per second by jumping from one node to the next. Unmyelinated fibers transmit messages up to 3 feet per second.
Myelin Sheaths
What turns the neural system on!
• The on or off position is determined by the distribution of charged particles (ions).
• Ions, having + or -charges, surround the inside and outside of each cell.
• When there is an unbalanced # of + or -ions on each side it creates a membrane potential.
-Resting membrane potential (polarization)
• Unexcited cell -Action membrane potential (depolarization) The neurotransmitter is manufactured by the neuron and stored in vesicles at the axon terminal.
. When the action potential reaches the axon terminal, it causes the vesicles to release the neurotransmitter molecules into the synaptic cleft.
The neurotransmitter diffuses across the cleft and binds to receptors on the post-synaptic cell.
The neurotransmitter molecules are released from the receptors and diffuse back into the synaptic cleft.
Synaptic Transmission
Presynaptic neuron releases a chemical transmitter.
Transmitter influences the communication Transportation of sensory information to the brain
• Sensory neural pathway (ascending track)
-Passes through the spinal cord to brain stem to thalamus to sensory sensory areas of cerebral cortex and to the cerebellum -There are different specific ascending tracks
• Vision has it's own track to the cerebral cortex • Audition has it own track to the cerebral cortex • Sensory information has it own tracks to the cerebral cortex.
-Ascending tracks cross at the brain stem from one side of the body to another which means information from one side of the body is received in the opposite side of the brain. • Extrapyramidal -Transmits neural information that arises in the brainstem with axons descending into the spinal cord with many of fibers not crossing over to the opposite side of the body -Primarily associated with postural control and muscle control of flexion and extension of hands and fingers.
End of Neural Transmission
• Motor neural information ends at the motor unit.
-Motor unit innervates the muscle fibers via the Alpha motor neuron -The Alpha motor neuron connects to the middle of muscles fiber (neuromuscular junction) -At this junction is where nerve impulses are transmitted to the muscle fiber producing muscle contraction -When alpha motor neuron activates, all the muscle fibers to which it connects contracts. -Greater the number of motor units activated (recruitment), the greater the amount of force the muscle can exert.
Performing a Goal Oriented, Voluntary Movement
• Initial intent to perform a movement • Performer is receiving and analyzing neural inputs from various sensory inputs originating within the body and externally from the environment.
• Performer monitors carefully all the sensory inputs to prepare for any environment changes that might occur that will effect their movement.
• Once a decision to move has been made, the process of planning continues with a general plan of action.
• General plan of action is influenced by pervious experience with the movements, movement situation, initial evaluation of inputs, choices of movements, and the task to be or being performed.
• Once the general action plan has been executed, the performer begins to add detail to the movement, that is, performer selects various movement parameters (force, velocity) necessary to achieve the goal of the movement. • Also, the performer must consider the environmental context. The environmental variables like distance from ball and/or size of the target must be recognized or the plan of action will fail. • When the specific plan of action is finally performed, that is movement is produced, the performer evaluates the movement via feedback from within or externally. If the performer can not recognize sensory-movement based feedback the future action plan will be constrained.
